Visual neglect syndrome is the tendency of patients with cerebral damage or disease to neglect or ignore visual stimuli that appear contralateral to the affected hemisphere. Thus counting or pointing to scattered objects may be limited to those lying on the right while those on the left are completely ignored or found after a long delay. In copying drawings the patient may omit the lines on the left, even when the drawing has a well known symmetric configuration which should suggest its completion. In prose reading the patient with left-sided neglect may omit the words at the beginning of a line.
More recently a neglect phenomenon affecting single word reading has been described. Patients have been observed to make paralexic errors affecting predominantly the right of the word' or more commonly the left of the word.24 These syndromes have been termed neglect dyslexia.
The physiological basis of neglect has been the subject of considerable debate. There would appear to be two major groups of theory to explain neglect phenomena. On the one hand there are the theories that have emphasised a failure of sensory processing implying an input locus for such effects,5-7 and on the other hand there are theories that appear to implicate a more central locus. Heilman attention-arousal hypothesis whereby neglect is con-sidered to be a unilateral deficit in the system which alerts the organism to enable it to deal with sensory events occurring in the contralateral half of space.
Bisiach'0-12 has been most explicit in accounting for all aspects of unilateral neglect in terms of a faulty internal representation of visual events in extrapersonal space. This position was much strengthened by the observation of a neglect dysgraphic, a patient who in oral spelling made errors at the beginnings of words. 4 Ellis et al3 interpret both unilateral spatial neglect and neglect dyslexia as deriving from a common faulty processing in the input of visuospatial information. Indeed they go as far as to predict that neglect dyslexia will not occur in the absence of any other features of unilateral visual neglect. That is, the particular features of neglect are held to reflect a continuum of task difficulty. However, neither of these accounts of neglect allows the possibility that the various neglect phenomena fractionate and may have different underlying mechanisms. Yet there is already some evidence that this is the case.
In the original six cases of neglect dyslexia described by Kinsbourne view photographs of objects (4/20 correct), and he was unable to identify any Incomplete Letters. He was able to copy simple geometrical shapes but his copies of more complex shapes such as a star and a cube were spatially disorganised. It was observed that in a number of such routine visual spatial tasks administered he tended to neglect the right.
Our main interest in this case with a bilateral parietal lobe lesion was the observation that in single word reading he tended to neglect the left and that in visuo-spatial tasks he tended to neglect the right. In the following investigation we document these phenomena in more detail. The number of words of each letter length is given in brackets.
compound word (for example, toothbrush was split into the words "tooth" and "brush" and presented separately Of the total number of neglect errors, 46% were letter substitutions, 46% were letter additions, and 8% were letter deletions. (In view of the high incidence of letter addition errors it would not be meaningful to consider these data in terms of a gradient across letter strings.)
Text reading JOH was requested to read alound several passages from the text "The King of the Golden River"20 and passages from John Master's "Lotus and the Wind" (available in large print). His attempts were quite disorganised and he made a variety of errors of substitution, omission and addition. These errors, however, occurred both to the left and the right and the centre of the page. On no occasion did he fail to "read" to the end of a line or return to the beginning of the next line. There was thus no evidence of any unilateral spatial neglect in his reading of prose.
Discussion
JOH, a right-handed man with a dense right homonymous hemianopia, showed evidence of a rightsided visuospatial neglect. He tended to omit figures on the right when copying designs from the Benton Visual Retention Designs test and on a line bisection task tended to bisect the lines to the left of the line's actual centre again demonstrating neglect of the right. However, when reading single words he tended to misread the beginning (that is, the left side) of the word. These findings of a right-sided visuospatial neglect and a left neglect dyslexia provide evidence of a dissociation between the two neglect phenomena.
If, as suggested by Ellis et al,3 the reading impairment observed in neglect dyslexia occurs because a more general visual neglect compromises the reading process, JOH might have been expected to show evidence of either a left-sided visuospatial neglect in conjunction with his left neglect dyslexia, or evidence of right neglect dyslexia in conjunction with his right-sided visuospatial neglect. Our findings cannot therefore easily be explained in terms of a single general mechanism underlying these neglect phenomena.
The question that arises is whether these two phenomena have the same basis. That is, do they reflect the same functional deficit differing only in that they are material specific? First consider JOH's unilateral visuospatial neglect of the right. He had a dense right hemianopia and evidence of bilateral damage. We would assume his left hemisphere damage produced his right visuospatial neglect. However, on the present evidence of spatial neglect our findings would be equally attributable to faulty sensory input as to a central disorder in which there is a failure to scan the mental representation of extrapersonal space.
Costello, Warrington Secondly, turning to his neglect dyslexia which we would attribute to his right hemisphere damage, the main features were (1) there was evidence of an inverse word length effect, (2) on a word pool that might be expected to be vulnerable to neglect his performance was remarkably good and certainly better than for common shorter words, (3) in those instances when word length was not maintained additions were more frequent than deletions. A sensory input model would not predict any of these findings. First, such a model would predict word length to have an effect. The longer the word the greater the neglect resulting from a greater amount of stimulus in the "neglected" hemispatial field. But we have observed the converse effect, namely the shorter the word the higher the incidence of neglect. Secondly, one might expect compound words to be particularly susceptible to neglect type errors because if one half of the word were "neglected" the remaining letters form a complete word, but, this was not the case. Thirdly, we would argue that by definition a defect at the input stage of processing would result in either the incorrect input of or the omission of letters and that neglect errors therefore would involve either the substitution or deletion of letters. We observed a very low incidence of deletion errors and errors of addition were as frequent as errors of substitution. Each one of these effects, however, is entirely compatible with and indeed could well be predicted by a theory postulating that the neglect is a defect involving the internal representation of the printed word.
Neglect dyslexia has previously been considered as analogous to the completion phenomenon.21 Simple geometrical forms and complex meaningful figures can be reported as complete when presented across a visual field defect.2122 Furthermore, it should be noted that this effect is observed in patients with lesions of both the right and left parietal lobe. In both instances there is a faulty distribution of attention, such that visual information contralateral to the lesion appears to determine a meaningful but incorrect response.
Most accounts of the reading process assume that a word form system exists as a distinct stage in the reading process. The visual word form system is that which parses letter strings into ordered familiar units and categorises them visually. 23 We suggest that the locus of the present effect would either be in the failure of transmission of information from an early stage of visual processing to a word form system or more plausibly in faulty access to that system. There appears to be an abnormal distribution of attention to the central representation such that an inappropriate wordform is activated, the visual information to the right appears to determine an incorrect real word response to the target. 
